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~ommonbJtaItb of lUaasatgusttfs. 
OFFICE OF INSFECTOR OF GAS AND GAS METERS, 
32 HAWLEY STREET, BOSTON, MASS., Jan. 30,1897. 
Hon. WM. M. OLIN, Secretary of the Oommonwealth. 
SIR : - I have the honor to hand YOIl herewith the report 
{)f the Inspector of Gas Meters and of Illuminating Gas for 
the year 1896. 
Respectfully, 
CRAS. D. JENKINS. 
) 
REPORT. 
OFFICE OF GAS INSPECTION, 
32 HAWLEY STREET, BOSTON, MASS. , Jan. 30, 1897. 
To the Honorable Senate and the House oj Representatives 
The Inspector of Gas Meters and of Illuminating Gas sub-
mits the following report: -
During the year ending Dec. 31, 1896, 22,875 gas meters 
were tested, 588 gas inspections made, four meter provers 
graduated and a number of eudiometric gas analyses made. 
Of the total number of meters tested 21,675 were either 
new or repaired and were presented for inspection by the 
manufacturers or gas companies. A few of these meters 
failing to register correctly were returned for adjustment 
and then re-tested. 
The remaining 1,200 belong to the class of " Complaints"; 
these are meters which, being in use, are suspected by the con-
sumer or gas company of registering inaccurately; section 
12 of chapter 61 Public Statutes provides, in such case, for 
the official re-inspection of the meter on complaint of either 
party. Of .these, one would not pass gas, seven would not 
register, 602 were correct within the legal limits of two per 
cent. faBt or slow,' 477 were fast, the average error being 
4.87 pel' cent., and 113 were slow, the average error being 
8.41 per cent. The total average error of the 1,192 regis-
tering meters was 1.22 per cent. fast. Of the fast meters 
27~ were less than 5 per cent. fast, 167 between 5 and 10 
per cent., 24 between 10 and 15 pel' cent., 6 between 15 and 
20 per cent., one 20 and one 22 per cent. fast. Of the slow 
meters 40 were less than 5 per c'mt. slow, 44 between 5 and 
10 per cent., 14 between 10 and 15 per cent., 5 between 15 
and 20 per cent., one 23, one 24, two 25 and one each 27, 
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35,42 and 80 per cent. slow. A comparison with previous 
years of this same class of meters is given in the following 
table :-
li"A8T MBTXBS. SL OW M ETE BS. CORRECT. TOTAL. 
YEAR. 
NUmber./ Per Cent. Number. I Per Cent . Number. I Meters. Per Cent. 
1890, 64 5.32 20 23.60 134 218 0.60 slow. 
1891, 52 4.74 34 10.03 144 230 0.41 slow. 
1892, 105 5.67 49 9.28 190 344 0.41 fast. 
1893, 197 5.10 46 9.30 284 527 1.23 fast. 
1894, 217 4.70 55 8.56 327 604 0.99 fast. 
1895, 301 4.73 93 9.72 549 957 0.40 fast. 
1896, 477 4.87 113 8.41 602 1,200 1.22 fast. 
While most of the companies give much attention to their 
meters, it is well to bear in mind a few conditions for the 
preservation of accuracy in properly made meters; first, 
careful handling i second, being set in places where the tem-
perature is equable and not too high; and third, being used 
to measure only well purified gas. Tar, ammonia, oily va-
por and sulphuretted hydrogen are all liable to affect the 
continued proper working of the meters. 
The gas supplied by the seventy companies was tested at 
irregular intervals during the year, no notice being given of 
an intended visit. The law provides two inspections yeariy 
for each company and an additional inspection for every six 
million feet of gas supplied, until the inspections become 
weekly. An inspection comprises the determination of the 
candle power, the amount of total sulphur and ammonia and 
the presence of sulphuretted hydrogen. The candle power 
is taken by the Bunsen photometer, using a standard English 
sperm candle and the Bunsen disc. There are open and 
closed photometers, 60 and 100 inch bars and one and two 
candles used for a standard . Some of these photometers 
have been compared with the portable photometer and the 
) 
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results found to agree. The law prescribes as the testing 
burner that one which is best adapted to the gas under ex-
amination and at the same time suitable for domestic use, 
while burning at the rate of five feet per hour, as nearly as 
practicable. For the high candle power water gases the 
Sugg's table top six foot open burner is used; for the low 
candle power water gases, the richer coal gases and the 
mixed water and coal gases, the Sug-g's improved London 
argand size F is used; size D both old and improved argand 
is used for the poorer coal gases; while the oil and oil-air 
gases are tested with open burners ranging in capacity. from 
one-half foot to three feet per hour. All candle power re-
sults are reduced to the legal rate of five feet per hour. 
The sulphur, determined as total sulphur per 100 feet of 
gas, is found by burning the gas through a Bunsen burner 
in an atmosphere containing ammonia, condensing the prod-
ucts of combustion and analyzing the resulting ammonium 
sulphate . . 
The ammonia is determined by bubbling the gas through 
hydrochloric acid, of known strength, colored with cochineal, 
until the indicator changes color; from the strength of the 
acid and the amount of gas used the number of grains of 
ammonia per one hundred cubic feet is easily found. 
Sulphuretted hydrogen is detected by holding a paper, 
moistened with basic acetate of lead, over an open burner 
for about thirty seconds, a brown or black stain showing the 
presence of this undesirable impurity. 
The law requires the gas to be of sixteen candle-power, 
to have not more than twenty grains of sulphur per one hun-
dred feet of gas, or ten grains of ammonia and no sulphu-
retted hydrogen. 
The following table gives the results obtained during the 
year by the assistant inspector and myself; these results 
were furnished the Board of Gas and Electric Light Com-
missioners from time to time during the year, at its request. 
The larger companies are those which, making fifteen million 
or more feet yearly, have a stationary photometer at some 
distance from the works; in order to test the smaller com-
panies it is necessary to carry a portable photometer from 
place to place. 
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Larger Oompanies. 
, 
.... GRAINS PER 
0" CANDLB-POWER. ONE HUNDRED FEET ~~,.; NADlE OF PLACE OR OF GAS OJ'-
.0"'" s~a COMPANY. 
Average. I I Sulphur. I Ammonia. ?;.:i Highest. Lowest. 
.'>2 Boston, 24.46 27.0 21.1 9.29 1.-
5 Brockton, 19.56 21.5 ]7.9 8.44 6.64 
.'>2 Brookline, 25.60 28.2 24.0 7.06 1.-
28 Cambridge, . 18.12 19.4 17.0 10.38 1.98 
17 Charlestown, 19.20 21.2 18.0 10.49 1.-
7 Chelsea, 18.01 19.4 16.6 9.11 2.39 
21 Dorchester, . 23.90 25.5 20.7 9.65 1.-
9 East Boston, 18.22 19.5 17.5 9.43 2.28 
12 Fall River, . 22.62 24.5 19.1 7.80 1.-
5 Fitchburg, 17.80 19.0 16.9 8.96 1.70 
6 Gloucester, . 17.53 18.2 17.1 10.22 1.-
13 Haverhill, 23.40 25.3 20.7 6.76 lo-
II Holyoke, 19.05 23.1 16.2 8.16 5.40 
11 Jamaica Plain, 18.32 19.9 16.4 11.49 3.24 
14 Lawrence, 19.38 20.4 18.5 9.04 1.-
44 Lowell, 19.96 22.6 18.8 9.98 1.90 
18 Lynn, . 18.82 20.4 16.3 10.34 1.-
10 Malden, 17.72 19.2 16.9 10.24 1.-
10 New Bedford, 19.39 20.5 18.1 10.98 1.-
14 Newton, 18.12 19.6 17.1 10.92 1.-
5 North Adams, 17.10 18.1 16.3 8.38 9.08 
31 Roxbury, 24.10 26.9 20.6 8.80 1.-
8 Salem, 18.27 20.0 16.5 9.50 1.50 
15 South Boston, 24.61 26.1 23. ] 9.38 1.-
18 Springfield, 19.27 21.3 17.1 11.31 1.-
8 Taunton, 17.72 19.0 14.6 8.12 3.82 
5 Waltham, 17.74 19.3 16.5 5.68 3.62 
28 \Vorcester, 19.97 21.4 18.6 9.85 1.-
Average, 
· 1 19.82 - - 9.31 1.60 
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Smaller Oompanies . 
.... m 0" GRAINS PER ONE HUNDRED ~~~ FEET OF GAS Ol!'-
8">0' NAME OF PLACE OR COMPANY. Candle-power. ~~S I Z.=; Sulphur. Ammonia. 
3 Adams, 20.63 6.10 1.-
3 Amesbury, 20.30 8.87 1.-
3 Arlington, 18.07 9.87 2.00 
2 Athol, 20.20 8.40 1.-
4 Attleborough, 16.92 9.77 1.-
3 Beverly, . 18.03 9.73 6.93 
3 Chicopee, 18.57 5.10 1.-
2 Chicopee Falls, 22.15 6.70 1.-
3 Clinton, 17.53 9.73 1.-
2 Danvers, 
. ' 17.55 10.60 3.75 
3 Dedham, 17.30 11.30 1.-
3 Easthampton, 18.13 6.87 10.83 
2 Green field, 16.75 7.60 10.00 
3 Manufac~urers' (Fall River), 18.43 5.67 1. 77 
2 Marblehead, 17.45 10.85 1.-
3 Marlborough, . 16.00 10.43 1.-
3 Milford, . 17.17 8.80 3.23 
2 Nantucket, 18.10 6.35 1.-
2 Natick, 16.80 9.25 1.-
3 Newburyport, 17.23 11.97 1.-
4 Northampton, 17.97 4.35 1.62 
2 Norwood, 18.30 11.95 4.15 
4 North Attleborough, 16.77 10.50 3.67 
4 Pittsfield, 23.37 5.52 1.-
2 Plymouth, 17.55 6.30 3.00 
3 Quincy, 16.27 10.30 6.57 
3 Spencer, . 19.90 6.23 1.-
2 Stoneham, 25.10 6.75 1.-
3 Wakefield, 17.50 8.47 1.-
;3 Ware, 16.93 8.20 5.43 
3 Webster, . 16.60 7.90 1.-
3 Westfield, 17.53 8.37 1.-
3 Woburn, . 18.13 10.47 1.-
---- --------
Average, 18.34 8.40 1.96 
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Oompanies making Gas from Petroleum. 
NAME OF PLACE OR COMPANY. 
2 Amherst, 
2 Gardner, 
2 Ipswjch, 
2 Leominster, 
2 Lexington, 
2 Middleborough, . 
2 Southbridge, 
2 Stoughton, . 
2 Williamstown, 
Average, 
[Jan. 
Candle-
power. 
42.40 
50.95 
25.05 
29.75 
28.15 
22.65 
22.75 
47.85 
49.15 
35.41 
The following table gives the averages in comparison with 
those of 1894 and 1895 : -
All companies but oil gas: 
Average candle-power, 
Average sulphur, grains per 100 ft., 
Average ammonia, grains per 100 ft.,. 
Candle-power coal gas companies, 
Candle-power water gas companies, 
Candle-power mixed gas companies, 
Candle-power oil gas companies, 
I 11196. I 
19.07 
8.85 
1. 79 
17.61 
22.77 
19.39 
35.41 
189:;. I 1894. 
19.30 19.31 
9.29 9.47 
2.46 2.57 
18.03 17.98 
23.28 23.64 
19.65 19.63 
33.00 31.48 
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At Plymouth, Manufacturers' of Fall River and Gloucester 
the tests have been made, as formerly, at the works as being 
the most available places. The business of the Manufact-
urers' Gas Light Company has been assumed by the Fall 
River Gas Works Company, and the former's works closed. 
At Gloucester a stationary photometer has been provided at 
the works' office, which will be used in place of the portable 
photometer until a suitable place is provided up town. 
Chicopee Falls has installed a water gas plant in place 
of the oil gas apparatus formerly used, and both tests made 
were of the new gas; Malden and Holyoke have both added 
water gas apparatus and now supply mixed coal and water 
gases, six tests at Holyoke and two at Malden being made 
since the additions. 
The Citizens' Gas Light Company of Reading, South 
Reading and Stoneham has been added to the inspector's 
list during the year, two tests of the gas supplied having 
been made; this company uses the Kendall process and an 
analysis of the gas appears in the table of analyses. 
In the following tables are given the particulars in which 
the various companies have failed to meet the requirements. 
of the law:-
Deficient candle-power;-
Marlborough, October 16,. 
Quincy, September 3, 
Taunton, February 12, 
Excess of ammonia; -
Beverly, November 11, 
Brockton, May 12, 
Cambridge, December 2, 
Cambridge, December 10, . 
Easthampton, August 3, 
Greenfield, February 27, . 
Holyoke, June 20, 
North Adams, October 28,. 
North Adam!, December 17, 
Taunton, February 12, 
Ware, December 16, . 
15.1 
14.4 
14.6 
11.9 grains per 100 ft. 
18.9 " 
15.4 
11.2 
27.0 " " 
14.5 " " 
11.2 " 
15.4 
14.9 
14.9 
10.9 
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Presence of sulphuretted hydrogen:-
Amesbury, March 11. Ipswich, Decembcr 21. 
Amesbury, October 7. Middleborough, December 26. 
Amesbury, December 21. Nantucket, August 28. 
Amherst, March 26. North Adams, February 27. 
Amherst, December 9. Southbridge, April 9. 
Arlington, December 2. Southbridge, December 29. 
Adams, December 17. Spencer, December 18. 
Athol, March 25. Stoneham, December 1. 
Athol, December 10. Williamstown, December 17. 
Charlestown, February 11. 
For three consecutive failures to meet the requirements in 
anyone particular a fine of one hundred dollars becomes due 
the city or town; at Amesbury, Amherst and Athol the 
series of three detections of sulphuretted hydrogen were 
completed and fines became due. At Southbridge the de-
tections were for the first and second times. Ammonia was 
found too high twice at Cambridge, but at the third test De-
cember 22 it had dropped to 5.9 grains. The ammonia ex-
cesses at North Adams were not consecutive. Attention 
should be called again to what seems lack of care in allow-
ing sulphuretted hydrogen to remain in so many of the 
gases. 
The following table gives the results obtained in analyzing 
some gases during the year, the last three being those used 
in connection with the calorimetric tests: -
.: tl .; .: ci .,; 
" ~ " .., .: ~~ .4! 6 § " 'E M .: ~ to E c ~ 0 .eo ~ '" 0, .., ~ § " .., ~ " ., " iZi >< 0 ;:;; 1:1 0 0 0 
Boston, 26.4 15.03 21.11 32.77 24.38 3.47 0.21 3.03 
Chelsea, 18.6 7.29 37.92 47.39 5.42 1.98 - -
Norwood, 19.7 5.67 39.41 44.83 5.60 4.27 - 0.22 
Stoneham, 27.4 23.70 22.04 
C2 H S 
1.01 13.12 38.57 - 1.56 
H2 
Boston, 25.7 15.55 21.44 30.29 26.90 3.06 - 2.76 
Charlestown, 17.8 10.42 28.63 42.80 13.93 2.03 - 2.19 
Newton, . 17.2 5.23 34.80 50.59 6.16 2.06 - 1.16 
(~ ( 
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The Stoneham gas, specific gravity 0.700, was made by 
the Kendall process, which consists of blowing air, steam and 
oil into a fire brick-lined generator. This process necessarily 
leaves a large amount of nitrogen in the gas and therefore 
requires large amounts of illuminants to counteract the 
diluting effect of the inert nitrogen. 
Three more calorimetric tests have been made and the re-
suIts are given in the following table: -
NAME OF PLACE OR COMPANY. I Newton. I Cbarlestown. I Boston. 
Kind of Gas. Coal. 
One-third Water. Water. Two-tWrds Coal. 
B. T. U. gross at 60° F. and 
saturated with moistnre, 655.2 658.3 739.7 
B. T. U. in condensed water, . 56.0 44.7 50.0 
Net B. T. U. at 60° F. and 30 
in. barometer, sat u rat e d, 
being usual commercial 
standard; from experiment, 599.2 613.6 689.7 
Net B. T. U. of dry gas at 32° 
F. and atmospheric pressure, 644.2 650.0 741.5 
Theoretical B. T. U. from an-
alysis, dry gas at 60° F. and 
atmosphcric pressure, gross, 661.6 662.2 738.6 
Chemical formula for illnmi-
nants from, analysis, C2 . 91 H 6 . e8 C2 . S1 H s.18 I C2 .61 H e . 88 
B. T. U., value per cu. ft. 
illurninants, . 2,357.0 1,794.8 2,154.0 
Specific gravity of gas, .421 .507 .673 
Candle-power, 17.2 17.8 25.7 
The first figures give the results obtained from the calori-
meter; from these gross calorific values were subtracted the 
amounts of heat absorbed from the condensed products of 
combustion, which in practice would go off in vapor. These 
values are the usual commercial values for the heat units of 
gas, being for gas saturated with moisture at 60 degrees F. 
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and the atmospheric pressure. rhe gases were analyzed in the 
usual manner with Hinman's eudiometric apparatus and then 
in a new portion of gas the carbon density, or ratio of carbon 
and hydnc:>Jn, in the illuminants determined; from the com-
position of the hydrocarbons the heating values were cal-
culated. The British Thermal unit is the amount of heat 
required to raise one pound of water one degree Fahrenheit, 
so for Boston gas one cubic foot would raise 689.7 pounds 
water from 60 to 61 degrees. 
I have been assisted in the above inspections and experi-
ments by the assistant inspector, Mr. L. S. James. 
Respectfully submitted, 
CHARLES D. JENKINS, 
Inspector of Gas and Gas Meters. 
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